The study of ultrafast magnetic phenomena underpinning the development of data storage technologies requires increasingly high spatial and temporal resolution. However, to date there is no easily accessible method that meets these criteria. Here we introduce a plasmonic source that allows for direct generation of unipolar, sub-ps, Tesla-scale magnetic pulses localized at the nanoscale.
The study of ultrafast magnetic phenomena underpinning the development of data storage technologies requires increasingly high spatial and temporal resolution. However, to date there is no easily accessible method that meets these criteria. Here we introduce a plasmonic source that allows for direct generation of unipolar, sub-ps, Tesla-scale magnetic pulses localized at the nanoscale.
We study numerically the response of bimetallic ring resonator arrays consisting of V* Au and l A Ni with a mean diameter of 60 nm and a cross-section of 50x50 nm 2 (see , which in turn results in a magnetic field with peak value of 0.35 T, confined in the inner area of the nanoscale rings. The lifetime of the transient current and accompanying magnetic fields is mainly controlled by the relaxation of the electrons through collisions with phonons, which results in an ultrafast, 750 fs, magnetic pulse (Fig. lb) .
In conclusion, we show that bimetallic ring arrays illuminated by ultrafast laser pulses support transient thermal currents leading to strong magnetic pulses of sub-ps duration. Our results will facilitate investigations of ultrafast magnetic phenomena and will be of interest for applications in material characterization and magnetic recording. 978-1-4799-0594-2/13/$31.00 ©2013 IEEE
